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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a very small and thin pump device 
having pumping action of gas or liquid so that the device is suitable for 
cooling pump device or the like of an electronics device. 
SOLUTION: In the electromagnetic pump, both end faces of a cylinder is 
closed by a pair of frame bodies 20a. 20b. In the cylinder, needles 10 in 
which pump chambers 30a. 30b are formed between end faces of frame 
bodies 20a. 20b to have electromagnetic bodies to be slidable. are provided. 
Air— core electromagnetic coils 50a, 50b are disposed to surround an outer 
circumference of the cylinder, and current passes through the 
electromagnetic coils 50a, 50b to reciprocate and drive the needles 10 in an 
axial direction of the cylinder, so as to transport fluid. Suction valves 34a. 
34b for making the pump chambers 30a, 30b communicate to the outside, 
and discharge valves 36a, 36b are disposed in end face areas of the cylinder 
of the frame bodies 20a, 20b. 
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[ 0 0 2 5 ] 30 

^mmWfti<omm^7^y 7-tii°im^ ] oic, 7 ^ yys^ ^ b b )^ ^ y :>■ - 3 - 9 ^ 

4cx., l4fctlRVWit,RJib^10<i)i^J!8lillCi£SUT*AfflA;U7*34a., 34tV 

jliairaA;i.7"8 60L, 3 6tt!5it^C-iilU^T>T, ^t)(y)TaS-7/J\l!<^)7K>7-'^b-7 

m-9>.t J -0 Ytf^mY -> )z.. nmwi^m (0 mm^ y 7- (D a ^ (3^ . ari 5mm« 'Ji2o 

mmSS0yJ\S!7K>7'Cff^»K-r3u'i;;!^-?r3. 
[ 0 0 2 6 ] 

;$;|5]ti^ffJM©mfiKji;7K>7-t3;S^$:^^Llttm^$cr)$SiiMir€ffltIC"ii»f??=> 
ci)mmt)'9R'&t J t <D~l'tt ^ [) . )S^$7K>7-^U-7<tffltIP»IC> rISj^I ot^--:)-? 
RliijgS;'3t>'^£t?J;?*aeiCR - El3lcmtJ;?ic, 7 7^yhl 2>;^>:^-3 
-7 14a., 1 4 i) »^ ^ ?S ? |D]r#<9 Hffi t ^SI5^iia«ii U ;fe ^ SH Q °J»^ 1 0 t « 40 

mttitxj^i). b^■a:f»mtJ^yt-3-'p^^■a,. i4fc<9^cBeib;fe^mett-? 

T t y h ] Z (Om^Q n f - 15 \^ \Z ^ h X . ^^Ql{£LqIlb^C"'i;C, ±i*U 
5 Z tit -^-Z ommD )l 5 Oo.. 5 0 tti)i^^tH4i^<i;?IC!ait*.7t79-3-^7-?i?) 
W5<i)lli32l5;t)tffi^L;femBa^/K>7-'i:ric'iJZ;>'79=^. 

[ 0 0 2 7 ] 

^J3V> ±l5^JiSff^«ic?yi)Ttt, °riJ)^i or:ll«u^'r>:^-3-7i4c i4fcc 
7 y y y m ] b b ^ ti^i 1 Y L p^tf' . ^>/-3-7i4a., i4tic77y=yiPi 
5fctsaitric.>f>;^-3-c7i4a., i4tt««tticp?j:t-?c~i:€,Ri«E 5o 
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[ 0 0 2 8 3 

f-1 2t®IC^S;LTl)Sit^l(3r^J^eulR-?tt^itl. °rS?^1 Otfia'l£ftlCJ;oT^f^5)?L 

, mmzi ^ ii' b 0 CL . 5 0i)<i)-:5icJitUT°jii)^i o^^^i^iu;tffl:SlCi?)Z^^tt« - 
^ ci)ifiaD 'f ;i/ c (9 j^am u T Rfi!)^ 1 0 -^m^ijf^ro^sit it. %i3o>wmzi 4 

mm-^ ±t J -c Y \z ^ -z mm^^ "5- 1 ':^i3 toiizr^m t it 'i z: Y »-?• ^ J . c©j;?ic 

}^l5{^\ci^^^t itl z: Y-^-^M-dhl . 
[ 0 0 2 9 ] 

* ^ , ^ 1 ic t ^ ffi 5« 7K> 7- > 5j lb ^ 1 0 0) - 13 m Y i'ii 15 m\z %i ^1 ^ ii A m 

38a,. 3 8ttaab, qI|i()^10£i)-:S^IlJ^^t!^:5^iJlCsSltli^^;fei2l/liraJfi^S40a,^ 

Afflai?83 8 tcafflt7»> j£iliffla?S40 ttlStAfflJASS 8(X.caa^-tt*ll3r«fcl) 

[ 0 0 3 0 ] 
[fg^H^BS] 

>7-iiiS"ii UT?=t)d;)T/JvS!*^o»siuff^5)(:-ric'i:»f-??=. ^ ts. y y m °i ^ y 
UT, ^^i«sgct))t*nra7K>7-iis#>;u-z»iic?yffl-ric>;t>f-?$=i«<9^J*tiit 

? . 

[112] mm^TiiKy 7- (0^9)^ (o^^n mtm^m-g'i^ 1 . 

[ E 3 ] ^ K S IC B flf b Rl S ^ (9 «53t t ffv f ii IB! El -? ^ 1 . 

[|gl4] >'0^'-3-7ICmaJLtsaitTaJi^>:U;fe«'Jt3ltsfeBflEl-?iP)^. 



[?5^9siiHfl] 






1 0 






1 0 OL ED fiP 






12 T 7 y 






1 4 OL , 14 6 




^ y :t - 3 - 


1 5 t 7 7 > VS5 


1 6 lll±« 






2 0 (X ± 7 U 




u 


2 0 fc T 7 U 




u 


2 2 OL , 2 2 fc 






2 4 ra^$fiP 






2 ? V - « 






3 0a., 3 0 t 




tK > 7- 1 


3 2 r > A - 






3 4 OL - 3 4 fc 




qSi A ffl A )i r 


3 6 a. > 3 6 fc 




S M ffl A Jl. 7' 


3 8 a. > 3 8 fc 




"ISI A ffl BS 


4 0a., 4 0 fc 




ii ai ffl Jjii 28 


4 2.4 4 m 


a 




5 0a.. 5 0 fc 
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